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where
ω 0 is the frequency of p-mode in the reference model, ω is the observed frequency for the same mode and w = ω/(ℓ + 1/2). The function H 1 (w) which is related to the sound speed difference between the model and the Sun, provides another measure of the sound speed difference. Similarly, H 2 (ω) which reflects the differences in the surface layers is better suited to test different formulations of solar convection theory. The sound speed difference between the Sun and model can be found using the relation
where a = c/r and a s = a(R ⊙ ). As an independent diagnostic for differences in the surface layers we also consider the scaled frequency difference between the models and the Sun defined by ∆ n,l = Q n,l δω, where Q n,l = E n,l /Ē 0 (w n,l ), E n,l is the mode energy and E 0 (ω n,l ) is the value of E n,l for ℓ = 0 interpolated to the frequency ω n,l . From the tests performed on inversion results it is clear that the differential asymptotic inversion technique is capable of providing reasonable results in the range 0.2R ⊙ < r < 0.95R ⊙ . Figure 1 shows the relative difference in sound speed between the Sun and models M1 and M3. It is evident from the figure that the sound speed in model M1 using OPAL equation of state is closer to that in the Sun as compared to model M3 which uses MHD equation of state. Most of this difference in the radiative interior has come from the difference in depth of the convection zone between the two models. We can also notice a hump around r = 0.95R ⊙ inside the convection zone in MHD model. Thus it appears that the OPAL equation of state better describes the solar material which also confirms earlier results (Basu & Antia 1995a; Däppen 1996). The two formalisms for stellar convection were tested by performing inversions using models M1 and M2.
It appears that the model M1, which uses the CM formulation for calculating the convective flux is closer to the Sun as compared to the MLT model. However, a definite conclusion can not be made on the basis of inversion results as most of the difference occurs in the surface layers where the inversions are not particularly reliable. Figure 2 shows H 2 (ω) as a function of ω/2π for models M1 and M2. We find that model M1 using CM formalism has a significantly smaller variation than model M2 using MLT formulation. In particular, in CM model H 2 (ω) is practically flat for ω < 3 mHz probably indicating that CM models are closer to the Sun than models constructed using MLT. The scaled frequency difference between the models M1 and M2 and the Sun is plotted in Figure 3 . It is evident that the scaled frequency difference between the CM model and the Sun is smaller than that between the MLT model and the Sun. Therefore, we conclude that the models using CM formulation for convection are closer to the Sun and further confirm earlier results (Paterno et al. 1993 , Basu & Antia 1994 , 1995b .
